Development of a practical NF1 genetic testing method through the pilot analysis of five Japanese families with neurofibromatosis type 1.
Mutation analysis of NF1, the responsible gene for neurofibromatosis type 1 (NF1), is still difficult due to its large size, lack of mutational hotspots, the presence of many pseudogenes, and its wide spectrum of mutations. To develop a simple and inexpensive NF1 genetic testing for clinical use, we analyzed five Japanese families with NF1 as a pilot study. Our original method, CEL endonuclease mediated heteroduplex incision with polyacrylamide gel electrophoresis and silver staining (CHIPS) was optimized for NF1 mutation screening, and reverse transcription polymerase chain reaction (RT-PCR) was performed to determine the effect of transcription. Also, we employed DNA microarray analysis to evaluate the break points of the large deletion. A new nonsense mutation, p.Gln209(∗), was detected in family 1 and the splicing donor site mutation, c.2850+1G>T, was detected in family 2. In family 3, c.4402A>G was detected in exon 34 and the p.Ser1468Gly missense mutation was predicted. However mRNA analysis revealed that this substitution created an aberrant splicing acceptor site, thereby causing the p.Phe1457(∗) nonsense mutation. In the other two families, type-1 and unique NF1 microdeletions were detected by DNA microarray analysis. Our results show that the combination of CHIPS and RT-PCR effectively screen and characterize NF1 point mutations, and both DNA and RNA level analysis are required to understand the nature of the NF1 mutation. Our results also suggest the possibility of a higher incidence and unique profile of NF1 large deletions in the Japanese population as compared to previous studies performed in Europe.